Leukemia inhibitory factor and ciliary neurotrophic factor increase activated Ras in a neuroblastoma cell line and in sympathetic neuron cultures.
The cytokines leukemia inhibitory factor (LIF) and ciliary neurotrophic factor (CNTF) have been implicated in determination of neuronal phenotype as well as promotion of neuronal survival. However, the intracellular mechanisms by which their signals are transduced remain poorly understood. We have previously studied the regulation of vasoactive intestinal polypeptide gene expression by LIF and CNTF in the NBFL neuroblastoma cell line. Because these cytokines induce tyrosine phosphorylation that may lead to Ras activation, we explored a possible role for Ras in LIF- and CNTF-induced signal transduction. In NBFL cells LIF increases activated Ras in a rapid, transient, and concentration-dependent manner. CNTF and a related cytokine, oncostatin M, produce similar increases. CNTF and LIF also increase activated Ras in neuron-enriched dissociated cultures of sympathetic ganglia. Moreover, these cytokines rapidly and transiently induce specific tyrosine-phosphorylated proteins, p165 and p195. The protein kinase inhibitors K252a and staurosporine block LIF-induced increases in tyrosine phosphorylation, activated Ras, and vasoactive intestinal polypeptide mRNA in NBFL cells. These data support a possible role for Ras in the cell differentiation effects of LIF and CNTF.